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ULTRA HIGH PRESSURE DISCHARGE LAMP 
Technical Field of the Invention// 

5 The present invention relates to a short arc type 

ultra high pressure discharge lamp in which mercury vapor 
pressure is higher than 150 atm (atmospheric pressure) 
when the lamp is turned on, and more specifically, to a 
short arc type ultra high pressure discharge lamp which 
10 is used as a backlight of a liquid crystal display 

apparatus or a projector apparatus such as a DPL (digital 
light processor) using a DMD (digital mirrbr /device) . 

Description of Related Art " ; 

Since such a projection type projector apparatus is 
required to uniformly illuminate an image with sufficient 
color rendition onto a rectangular screen, a metal halide 
lamp encapsulating mercury or metal halide is employed as 

20 a. light source. In addition, recently, such a metal 

halide. lamp has been further miniaturi zed^ahd r made as a 
point light source, and furthermore halide lamps having 
an extremely short distance between electrodes have been 
put to practical use. 

2 5 With such developments, recently, instead of such 

halide lamps, a new lamp having high mercury pressure of, 
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for example 150 atm, has been proposed. The increase of 
mercury vapor pressure controls spread of arc and 
improves further light output. 

Such an ultra high pressure discharge lamp is 
5 disclosed in Japanese Laid Open Patent Nos . 2-148561 and 
6-52830. 

Incidentally, since the pressure in an arc tube of 
such an ultra high pressure discharge lamp becomes 
extremely high, in sealing portions extending to both 

10 sides of a light emitting portion, it is necessary to 
make quartz glass sufficiently and tightly contact the 
sealing portion and electrodes, and metallic foil (film) 
for power supply. Poor adhesiveness causes'- a '-leak of 
- encapsulated gas and may lead to cracks . • 

15 Therefore, in a sealing process of the sealing 

portions, for example, the quartz glass is heated at high 
temperature of 2000 °C, and in that state, the thick 
quartz glass is gradually contracted thereby increasing 
adhesiveness of the sealing portion. 

20 However, when the quartz glass is heated at a too 

high temperature, although the adhesiveness between the 
quartz glass and the electrode or the metallic foil is 
improved, there is a problem that the sealing portions 
are easy to break after the completion of a discharge 

2 5 1 amp . 

That is, in the stage in which the temperature of 
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the sealing portions gradually decreases after the heat 
processing, a relative expansion and contraction amount 
of the electrode and the sealing portions differs due to 
difference between expansion coefficient of material 
5 (tungsten) comprising the electrode and that of material 
comprising the sealing portion (quartz glass) , thereby 
causing cracks at a contacting portion thereof. 

Although these cracks are very small, the cracks 
grow due to an ultra high pressure state when the lamp is 

10 turned on, thereby causing a break of the discharge lamp. 

In Fig. 7, a structure to solve the problem of the 
conventional short arc type high pressure discharge lamp 
is shown. In the figure, a light emitting portion 2 of a 
discharge lamp 1 is connected to sealing -portions 3, and 

15 electrodes 6 and 7 are joined with a metallic foil (film) 
8 in the respective sealing portions 3. Coil members 10 
are wound around respectively part of the electrodes 
where the electrodes 6 and 7 are buried in the respective 
sealing portions 3. 

2 0 Such a structure helps to control stress to the 

quartz glass, which is attributed to thermal expansion of 
electrodes (electrode rods) , by the coil members 10 wound 
around the respective electrode rods. Fo^ Example , such 
structure is disclosed in Japanese Laid Op^n -Patent No. 

25 11-176385. 

However, even though the thermal expansion of 
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electrodes is reduced by such a structure, from a 
practical standpoint, there remain cracks around the 
electrodes 6 and 7 or the coil member 10. 

Although these cracks are very small, in case that 
5 the mercury vapor pressure of the light emitting portion 
2 is 150 atm, the cracks sometimes cause break of the 
sealing portions 3. In addition, recently, very high 
mercury vapor pressure such as 200 to 300 atm is required, 
and in such a high mercury vapor pressure, the cracks 

10 grow when the lamp is turned on, and, as a result, breaks 
of the sealing portions 3 take place notably. That is, 
even though the cracks are very small, they gradually 
grow when the lamp is turned on under the • high mercury 
vapor pressure. to; 

15 Such a problem does not ever exist in*a mercury lamp 

having approximately 50 to 100 atm when the lamp is 
turned on. This problem is new technological subject 
matter . 

20 Summary of the Invention 

In view of the above problems, the present invention 
provides a structure having sufficiently High pressure 
withstanding characteristic in an ultra high pressure 
2 5 mercury lamp in which the lamp is turned on under an 
extremely high mercury vapor pressure. 
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To solve the problem, the present invention is to 
provide a short arc type high pressure discharge lamp 
comprising a pair of electrodes disposed inside the lamp 
and facing each other, a light emitting portion 
5 containing more than 0.15 mg/mm 3 mercury, and sealing 

portions that extend to both sides of the; light emitting 
portion, seal part of electrodes respectively, and join 
the electrodes and metallic foil (film), wherein a cross- 
sectional view of the metallic foil is an approximately 

10 omega (Q) shape. 

In addition, according to the present invention, in 
a joint portion of at least one of the electrodes and the 
metallic foil (film) , there are at least two welding 
traces welded from a width direction of the metallic foil. 

15 Further, according to the present invention, a 

method of welding an electrode and a metallic • foil , 
comprising steps of preparing a metallic foil having a 
curved surface portion wherein a cross-sectional view of 
the metallic foil is an approximately omega shape, 

20 placing the electrode in the curved surface, and welding 
from a width direction of the metallic foil. 

According to the present invention, it is possible 
to make air gaps small in the sealing portions by 
employing the structure of the short arc type ultra high 

25 pressure discharge lamp described above , - thereby 

completely preventing the generation and growth of cracks. 
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The inventor discovered that in the conventional 
joint of the metallic foil and electrodes, as shown in 
Fig. 8, the air gaps X between the metallic foil 8 and 
the electrode 7 are unavoidably created, and the 
5 generation and growth of the gaps is affected by applying 
extremely high pressure in the light emitting portion to 
the air gaps X. . 

That is, as described above, even though the 
difference between the thermal expansion coefficient of 

10 the electrodes and that of the sealing portions is 

reduced by winding the respective coil members around the 
electrodes, since the gaps X cannot be completely 
eliminated, the generation and growth of the cracks 
cannot be sufficiently prevented. 

15 By employing the new structure described above, it 

is possible to weld the electrodes and the metallic foil 
well in the sealing portions, and to make' the air gaps X 
to be extremely small in size and to prevent creation of 
the gaps X to the extent that, from a practical viewpoint, 

20 almost no crack is created. 

The present invention will become more apparent from 
the following detailed description of the embodiments and 
examples of the present invention. 

2 5 Description of the Drawings 
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Fig. 1 is a diagram showing the structure of an 
ultra high pressure discharge lamp according to the 
present invention is shown; 

Fig. 2 is a schematic view of a joint of an 
5 electrode of the discharge lamp and a metallic foil 
according to the present invention; 

Fig. 3A is an enlarged cross sect ional. view of the 
metallic foil according to the present invention; 

Fig. 3B is a top plan view thereof in the direction 
10 of an arrow A shown in Fig. 3A; 

Fig. 4A is a diagram of the electrode and the 
metallic foil which are joined wherein more than half of 
the electrode is fit in a curved portion 8b; 

Fig. 4B is a diagram thereof wherein almost entire 
15 electrode is fit in the curved portion 8b; 

Fig. 4C is a diagram thereof wherein^almost half of 
the electrode is fit in the curved portion- 8b; 

Fig. 5A is an enlarged view of the electrode and the 
metallic foil which are joined by a welding method 
2 0 according to the present invention; 

Fig. 5B is an enlarged view showing the electrode 
and the metallic foil which are joined by a conventional 
welding method for comparison purposes; 

Fig. 6 a schematic view of a discharge lamp in which 
25 a subtle gap is formed between electrodes and- respective 
part of quartz glass; 
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Fig. 7 shows a structure of a conventional discharge 

1 amp ; 

Fig. 8 shows a conventional joint of a metallic foil 
and an electrode; 
5 Fig. 9 shows results of experiments according to the 

present invention; and 

Fig. 10 shows a joint portion of a metallic foil and 
an electrode of the short arc type discharge lamp. 

10 Detailed Description of the Invention 

Embodiments of the present invention will be 
described below with reference to the accompanying 
drawings . 

15 In Fig. 1, a structure of an ultra high pressure 

discharge lamp according to the present invention is 
shown. Hereinafter referred to merely as> "k discharge 
lamp . " 

The discharge lamp 1 has a light emitting portion 2 
20 whose shape is approximately spherical. The light 
emitting portion 2 is formed as part of a discharge 
container made of quartz glass. In the light emitting 
portion 2, a cathode 6 and an anode 7 are disposed so as 
to face each other. A sealing portion 3 is formed on 
25 each side of the light emitting portion 2 so as to extend 
therefrom. In these sealing portions 3 , '^metallic foils 
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(foil) 8 for electric conduction are air- tightly buried 
by, for example, shrink-sealing . The metallic foils 8 
are usually made of molybdenum. One end of one of the 
metallic foils 8 is connected to the cathode 6 and one 
5 end of the other metallic foil is connected to the anode 
7. The other end of each metallic foils 8 are connected 
to respective outside leads 9. 

A rod shape portion of the cathode or anode which is 
connected to the metallic foil 8 is sometimes referred to 
10 differently from the cathode and anode. However, in the 
present invention, the cathode and anode mean that they 
include the rod shape portion unless particular reference 
is made. 

In the light emitting portion 2, mercury, rare gas 
15 and halogen gas are encapsulated. More than 0.15 mg/mm 3 
mercury is encapsulated therein in order to obtain 
radiation light with a necessary visible light wavelength 
of, for example, a 360 to 780 nm wavelength. Although 
encapsulated amount thereof differs depending on 
20 temperature condition, significantly high vapor pressure 
can be obtained if it is more than 150 atmosphere when 
the lamp is turned on. In addition, it is possible to 
produce a discharge lamp with a high mercury vapor 
pressure such as more than 200 to 300 atm (atmospheric 
25 pressure) when a larger amount of mercury is encapsulated. 
As the mercury vapor pressure is high, it- is possible to 
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realize a light source suitable for a projector apparatus 

For rare gas, for example, argon gas (13 kPa) is 
encapsulated thereby improving a starting-up performance. 

Halogen, in form of compound of mercury or other 
metal with iodine, bromine, chlorine and the like, is 
encapsulated therein. The encapsulated amount is, for 
example, in a range of 10" 6 to 10" 2 /imol/mm 3 . It 
functions to extend the life of the discharge lamp using 
halogen cycle. In case that as in the present invention, 
the discharge lamp is very small and the '"discharge lamp 
has high pressure therein, it is likely that 
encapsulating halogen prevents breakage and 
devitrification of the discharge lamp. 

For example, the outer diameter of the light 
emitting portion is selected in a range of 0 6.0 to 15.0 
mm, such as 9.5 mm. A distance between the electrodes is 
selected in a range of 0.5 to 2.0 mm, such as 1.5 mm. 
The volume of the light emitting tube is --selected in a 
range of 40 to 200 mm 3 , such as 75 mm 3 . Further, for 
lighting condition, tube wall load, rated voltage, and 
rated apparent power are 1.5W/mm 2 , 80 V, and 150 W, 
respectively . 

The discharge lamp is installed in a presentation 
apparatus such as a projector apparatus, and an overhead 
projector wherein good color rendition can be obtained. 

Fig. 2 is a schematic view of a joint of the 
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electrode 7 of the discharge lamp and the metallic foil 
according to the present invention. In this embodiment, 
the anode 7 is shown in the figure for convenience, but 
the anode 7 can be replaced with the cathode 6. 
5 A cross-sectional view of the metallic foil is an 

approximately omega-shape (Q shape) . The electrode 7 and 
the outer lead 9 are fit in a center curved portion of 
the metallic foil 8. In the figure, part of a connecting 
end portion of the electrode 7 and that of the outer lead 

10 9 are shown for illustrative purpose. Further, the 

metallic foil 8 is illustrated in the figure so that the 
length in the longitudinal direction is shorter than 
actual one for convenience. 

Since the cross-sectional view of the metallic foil 

15 is omega-shaped (see Fig. 3A) , the metallic foil 8 is 

formed so as to be wound around the electrode 9. The air 
gap X shown in Fig. 8 is removed or remarkably reduced. 
As a result, cracks may occur with significantly 
decreasing frequency. 

2 0 Furthermore, since the electrode 7 and the outer 

lead 9 are fit in the center curved portion 8a of the 
metallic foil 8, in a manufacturing process of the 
sealing portion, they are not undesirably off to the side, 
thereby positioning them in an accurate direction. 

25 Fig. 3A is an enlarged cross sectional view of the 

metallic foil 8. Fig. 3B is a top plan view thereof, 
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viewing in the direction shown by an arrow A in Fig. 3A. 

The metallic foil 8 comprises plain surface portions 
8a which are located on both sides thereof and the center 
curved surface portion 8b wherein the film 8 is 
5 approximately omega-shaped (see Fig. 3A) . The film 8 is 
omega-shaped so as to stretch the length of the metallic 
foil 8. 

The full length of the metallic foil 8 is selected 
in a range of 8.0 to 30.0 mm, such as 11.00 mm. The 

10 width of the metallic foil 8 is selected in a range of 
1.0 to 4.0 mm, such as 1.5 mm. For example the width of 
each of the plain portions 8a is 0.25 mm. The total 
width of the two plain portions 8a is 0.5 mm. The width 
of the curved surface portion 8b is about 1.0 mm. The 

15 width of the curved surface portion 8b of the metallic 

foil 8 should be preferably selected so that the diameter 
of the electrode 7 and that of the lead 9 fit therein as 
described above. The electrode diameter is selected in 
a range of 0 0.3 to 1.5 mm, such as 01.0 mm. The 

20 thickness of the metallic foil 8 is selected in a range 
of 10 to 40 fim, such as 20 /im. 

Fig. 4A is a diagram of the electrode 7 and the 
metallic foil 8 which are joined together wherein more 
than a half of the volume of the electrode 7 is fit in 

2 5 the curved portion 8b. Fig. 4B is a diagram thereof 
wherein almost the entire electrode 7 is fit in the 



12 



Patent Application 



Attorney Docket No. UDK-0017 



curved portion 8b. Fig. 4C is a diagram thereof wherein 
almost a half of the volume of the electrode is fit in 
the curved portion 8b. 

These structures are determined based on relation 
5 with current supplied therein and the size of the sealing 
portions 3. Specifically, the structure shown in Fig. 4C 
is superior in terms of preventing electrodes 6 and 7 
from becoming eccentric. This is because the center of 
the sealing portion 3 is located at the center of the 
10 metallic foil 8, and it is also located at the center of 
the electrode 7. 

The center 7a of the electrode 7 shown in Fig. 4C is 
located on a hypothetical broken line 8a' which extends 
from the plain surface portion 8a. For detail, the 
15 center 7a of the electrode 7 is located on the 

hypothetical line 8a' which is drawn at the middle of the 
plain surface portion 8a in the thickness direction. 

For Example, when the thickness of the plain surface 
portion 8a of the metallic foil 8 is 20 jUm, the center 
20 7a of the electrode 7 is located on the hypothetical line 
8a at a 10 pm distance from the surface of the plain 
surface portion 8a. Numerically expressed, the center 7a 
of the electrode 7 is preferably located within a range 
of a distance of 1/10 electrode diameter from the center 
25 of the sealing portion 3 or the curved surface portion 8b 
of metallic foil 8. 
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For Example, when the diameter of the electrode 7 is 
1.0 mm, the center 7a of the electrode 7 is preferably 
located in a range of a 0.1 mm distance from the 
hypothetical line 8a' of the plain surface portion 8a, 
5 thereby bringing about the effect of preventing the 

electrode 7 from eccentric. The joint structure formed 
by the electrode 7 and the metallic foil 8 is not limited 
to the structures shown in Figs. 4A, 4B, and 4C, and a 
structure in which the curved surface portion 8a of the 

10 metallic foil 8 covers only less than a half volume of 
the electrode 7 or 8 may be adopted. 

The metallic foil 8 is formed in . an omega shape by a 
press processing machine and the like. 

The omega shape in the present invention does not 

15 mean a perfect omega (Q) shape. For example, as long as 
the curved surface portion 8b covering the electrode 7 is 
formed, the plain surface portions 8a may not necessarily 
have a plain surface. For example, an edge on the light 
emitting portion side may be formed in a curved shape. 

20 In addition, in a manufacturing process, it is 

advantageous that the curved surface portion 8b is formed 
along the full length of the metallic foil 8 as shown in 
Fig. 3B. However, for example, it is possible to change 
the width of the curved surface portion in case that the 

25 diameter of the electrode 7 or 8 and that of the outside 
lead 9 are different. 
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Figs. 5A and 5B illustrate the joined electrode 7 
and the metallic foil 8. Fig. 5A is an enlarged view of 
the electrode 7 and the metallic foil 8 which are joined 
by a welding method according to the present invention. 
5 Fig. 5B is an enlarged view showing the electrode 7 and 
the metallic foil 8 which are joined by a conventional 
welding method for comparison purposes. 

That is, in Fig. 5A, since a welding rod contacts 
side portions of the electrode 7, welding points 51 are 

10 formed on both sides of the electrode 7 respectively. On 
the other hand, since in Fig. 5B, the welding rod 
contacts from above and beneath the electrode, a welding 
point 55 is formed at one point on a lower' portion of the 
electrode 7. An arrow 54 shown in Fig. 5B shows a 

15 pressing direction of the welding rod. 

By such a directional difference, the strength of 
the joint can be improved because of the number of the 
welding points. Further, the electrode 7 itself is 
transformed so as to spread in the horizontal directions 

20 after welding by press of the welding rod, thereby easily 
forming air gaps Y between the electrode 7 and the 
metallic foil 8 shown in Fig. 5B. On the other hand, in 
Fig. 5A, since the pressing direction of the welding rod 
is different from that shown in Fig. 5B, it is possible 

25 to prevent such undesirable air gaps. 

As described above, it is possible to improve 
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adhesiveness of the metallic foil 8 and the electrodes 6 
and 7 by welding them from the side portions of the 
electrodes 6 and 7, and as a result, it is possible to 
prevent such undesirable air gaps. 
5 The side portions of the electrode 7 can be welded 

after the electrode 7 and the metallic foil 8 are welded 
from above and beneath the electrode 7 as in conventional 
welding method. 

Further, the welding area (welding point) where the 

10 metallic foil 8 and the electrode 7 are welded is 
preferably less than 0.3 mm 2 . 

An alloy of molybdenum which is a constituent 
material of the metallic foil 8 and tungsten which is a 
constituent material of the electrodes 6 and 7 is formed 

15 in the welding area when the electrode and the metallic 
foil 8 are welded, which produces a CTE (coefficient of 
thermal expansion) difference between the alloy portion 
and a portion of molybdenum near the welding portion 
thereby causing so-called film peeling phenomenon in the 

2 0 welding area. 

An optimal value thereof in itself differs depending 
on conditions such as materials of the electrodes 6 and 7 
and the metallic foil 8, size thereof, the structure of 
the discharge lamp and so on. Therefore, only the 

25 welding area may not be determined simply by the numeric 
in the proper sense. However, since the size of a 



16 



Patent Application Attorney Docket No. UDK-0017 



discharge lamp or a projector etc. or specification 
thereof is approximately determined in general in case 
that the present invention is used as a light source 
thereof. Under such conditions, it is discovered that 
5 the welding area affects pressure withstand materially. 

To give a concrete example, when the outer diameter 
of the electrode 7 is 0 0.3 to 1.5 mm, and the width of 
the metallic foil 8 is in a range of 1.0 to 4.0 mm, a 
good result was obtained when the welding area was less 
10 than 0.3 mm 2 . 

Although the welding of the metallic foil 8 and the 
outer lead 9 may be carried out on side portions of the 
outer lead 9 as described above, they may be welded from 
above and beneath the electrode as in the conventional 
15 welding method since it is not necessary to take into 
. consideration, air gaps formed between the metallic foil 
8 and the outer lead 9 in terms of relation with a light 
emitting space in welding the metallic foil 8 and the 
outer lead 9. 

20 After an electrode assembly in which the electrode 7, 

the metallic foil 8 and the outer lead 9 are connected in 
a row is completed, in the next process, for example, a 
shrink sealing process is carried. In the shrink sealing 
process, the electrode assembly is placed in the sealing 

25 portion 3 made of quartz glass, and the sealing process 
is carried out to the sealing portion 3, the glass being 
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formed in a shape of the light emitting portion 2 and the 
sealing portion 3. The shrink sealing is different from 
pressure bonding (pinch sealing) . In the pressure 
bonding, sealing is carried out in an instant by using a 
metallic mold, while in the shrink sealing method a 
sealing is carried out while heating the quartz glass. 

The joint of the electrode 7 and the metallic foil 8 
as described above is not limited to one for the anode 7 
and may be applied for the cathode 6. 

For the structure of the electrodes 6 and 7, when 
the diameter of the electrodes 6 and/or 7 in the light 
emitting portion 2 is large as shown in Fig. 1, the 
diameter of the electrode having a smaller diameter in 
the joint portion with the metallic foil 8 may be 
preferably used. When the electrode has a large diameter, 
the joint area with the metallic foil 8 becomes large 
thereby causing undesired air gaps easily. 

In fig. 1, the anode 7 has stepwise 3 diameters. 
The diameter in the light emitting portion 2 is, for 
example, 2.0 mm so that heat capacity can be increased by 
the electrode 7 having the large diameter. 

In addition, the joint of the metallic foil 8 and 
the electrode 7 according to the present invention, can 
be used for not only an anode 7 but also a cathode 6. 
Further, the joint according to the present invention, 
can be applied for not only a direct current lighting 
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type discharge lamp but also an alternating current 
lighting type discharge lamp. 

Furthermore, the applicant invented a discharge lamp 
in which a small air gap is formed between an electrodes 
5 and respective sealing portions as described in Japanese 
Laid Open Patent No. 2001-351576. 

Fig. 6 a schematic view of the discharge lamp in 
which the small air gap is formed between the electrodes 
6 and 7 and the respective sealing portions 3 (part of 

10 quartz glass) . In the light emitting portion 2, more 

than 0.15 mg/cc mercury is encapsulated and air caps are 
formed on an outer surface of the sealing portions 3 for 
the anode 6 and a cathode 7. Since when tungsten which 
is a constituent material of the electrodes 6 and 7 is in 

15 close contact with quartz glass which is a constituent 
material of the sealing portions 3, after the sealing 
process, they may be cracked because of expansion 
coefficient difference therebetween, the air gaps are 
formed respectively in order to make them expand and 

20 contract freely. The width of the air gaps is 5 to 20 U 
m. 

In a discharge lamp having such a structure, since 
high voltage in the light emitting portion is directly 
applied to the joint of the electrodes 6 and 7 and the 
25 respective metallic foil 8, it is highly useful when the 
metallic foil structure capable of improving the pressure 
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withstand strength according to the present invention is 
adopted 

Next, Experiments showing effects according to the 
present invention are described below. 
5 In order to compare the film structure according to 

the present invention with the conventional film 
structure, pressure withstand tests were carried out. 
The film structure used in the test was the structure 
shown in Figs. 2, 3, and 4C, whose structure was a so- 

10 called omega structure. For the conventional film 

structure, an entirely plain film on which an electrode 
was attached was used. The specification of these films 
was the same as each other except the film structures. 

In addition, in the experiment, the film structure 

15 described above was formed on one sealing portion 3, and 
no film structure is formed on the other sealing portion. 
Therefore, the light emitting portion was connected to 
the outside thereby forming a pile structure, and no 
light emitting gas is encapsulated therein. 

2 0 Alcohol is injected from the connecting path of the 

other sealing portion 3, and pressure was measured when 
the one sealing portion 3 bursts. It is so called static 
pressure withstand (alcohol) experiment. 

The experiments were carried out using 10 film 

25 structures according to the present invention and 10 
conventional film structures. 
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Fig. 9 shows results of these experiments and each 
value of the pressure in bursting is shown in MPas . 

As shown in the results of the experiments, while 
the pressure withstand of the conventional film 
5 structures was about 14 to 16b MPa, that of the film 
structures according to the present invention was at 
least 19.8 MPa and more than 25 MPa (27.3 MPa) at maximum. 
While the average of 10 results of the experiments using 
the film structures according to the present invention 
10 was 21.92 MPa, that of the conventional film structures 
was 14.92 MPa. Thus difference therebetween was 
remarkable . 

As described above, in the short arc type discharge 
lamp according to the present invention, the cross 

15 sectional view of the metallic foil is approximately 

omega shaped, thereby providing a film structure having a 
significantly high pressure withstand. Further, it is 
possible to prevent cracks even though the light emitting 
portion is turned on under extremely high mercury vapor 

2 0 pressure. Furthermore, by placing an electrode 7 or 8 in 
the curved surface portion 8b of the metallic foil 8 
which is omega shaped, it is possible to prevent the 
electrodes 6 and 7 from becoming eccentric. 

Fig. 10 shows a joint portion of the metallic foil 8 

25 and the electrode 6 or 7 of the short arc type discharge 
lamp . 
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The joint portion of the metallic foil 8 and the 
electrode 7 is narrower than other part thereof. The 
electrode 7 is placed only in the narrower portion. In 
addition, the metallic foil 8 is approximately omega 
5 shaped in a cross sectional view. 

By such a structure, it is possible to reduce 
occurrence of the air gaps between the metallic foil 8 
and the electrode 7. Further, even though an air gap is 
formed therebetween, the electrode 7 exists only in the 
10 narrower portion thereby preventing growth of the air 
gaps . 

Thus the present invention possesses a number of 
advantages or purposes, and there is no requirement that 
every claim directed to that invention be limited to 

15 encompass all of them. 

The disclosure of Japanese Patent Application No. 
2003-055410 filed on March 3, 2003 including 
specification, drawings and claims is incorporated herein 
by reference in its entirety. 

2 0 Although only some exemplary embodiments of this 

invention have been described in detail above, those 
skilled in the art will readily appreciate that many 
modifications are possible in the exemplary embodiments 
without materially departing from the novel teachings and 

25 advantages of this invention. Accordingly, all such 
modifications are intended to be included within the 
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scope of this invention. 

Further, the present invention possesses a number 
of advantages or purposes, and there is no requirement 
that every claim directed to that invention be limited to 
5 encompass all of them. 
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